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Background: Social conditions, social relationships and neighbourhood environment, the components of social
capital, are important determinants of health. The objective of this study was to investigate the association of
neighbourhood and individual social capital with consistent self-rated health in women between the first trimester
of pregnancy and six months postpartum.
Methods: A multilevel cohort study in 34 neighbourhoods was performed on 685 Brazilian women recruited at
antenatal units in two cities in the State of Rio de Janeiro, Brazil. Self-rated health (SRH) was assessed in the 1st
trimester of pregnancy (baseline) and six months after childbirth (follow-up). The participants were divided into two
groups: 1. Good SRH – good SRH at baseline and follow-up, and, 2. Poor SRH – poor SRH at baseline and follow-up.
Exploratory variables collected at baseline included neighbourhood social capital (neighbourhood-level variable),
individual social capital (social support and social networks), demographic and socioeconomic characteristics,
health-related behaviours and self-reported diseases. A hierarchical binomial multilevel analysis was performed to
test the association between neighbourhood and individual social capital and SRH, adjusted for covariates.
Results: The Good SRH group reported higher scores of social support and social networks than the Poor SRH
group. Although low neighbourhood social capital was associated with poor SRH in crude analysis, the association
was not significant when individual socio-demographic variables were included in the model. In the final model,
women reporting poor SRH both at baseline and follow-up had lower levels of social support (positive social
interaction) [OR 0.82 (95% CI: 0.73-0.90)] and a lower likelihood of friendship social networks [OR 0.61 (95% CI: 0.37-
0.99)] than the Good SRH group. The characteristics that remained associated with poor SRH were low level of
schooling, Black and Brown ethnicity, more children, urinary infection and water plumbing outside the house.
Conclusions: Low individual social capital during pregnancy, considered here as social support and social network,
was independently associated with poor SRH in women whereas neighbourhood social capital did not affect women’s
SRH during pregnancy and the months thereafter. From pregnancy and up to six months postpartum, the effect of
individual social capital explained better the consistency of SRH over time than neighbourhood social capital.
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Social capital are features of social structure, such as
interpersonal trust, networks and norms of mutual aid
and reciprocity, which act as resources for individuals
and facilitate cooperation and collective action [1]. In
general, social capital can be conceptualized at both in-
dividual and contextual levels. Individual social capital is
defined in terms of resources and support that are em-
bedded within individual’s social network [2]. Contextual
social capital emphasizes the resources that can be
drawn upon by individuals to pursue collective aims by
being interconnected. Contextual social capital is also re-
ferred to as collective social capital, and has been
measured as neighbourhoods at country, state and local
community levels [2]. Neighbourhood social capital is
related to the relationships between social groups and
their neighbourhoods and is largely based on day-to-day
interaction between neighbours [1]. Neighbourhoods
include social and environmental structures that not
only include networks themselves, but also shared
norms and mutual trust that facilitate cooperation for
mutual benefit [3].
Cultural context and social rules influence reciprocity
and mutual cooperation, and therefore affect the level of
social capital. A report of the Brazilian Commission on
Social Determinants of Health found that social trust is
extremely poor among Brazilians [4]. Citizens feel that
politicians in Brazil are not very trustworthy [5]. Trust
in others is important to sustain collective feelings [6].
However, the low sense of effectiveness of politicians is
reflected in the low level of social participation of
younger Brazilians [6]. In Brazil, neighborhoods with
low levels of social trust and low social control have high
violence rates [7]. The increase in homicide rates has a
strong social impact regarding neighbourhood security.
Fear and insecurity are associated with feelings of im-
punity and indifference in the urban population as a re-
sult of violent crimes [7]. In addition, there is pessimism
about safety and violence [8].
Social capital and its contextual dimensions, social
trust, reciprocity, neighbourhood safety, neighbourhood
support, social control, empowerment and political effi-
cacy, has been associated with a large number of health
outcomes; poor mental health [9,10], infant well-being
[11], mortality [12,13], oral conditions [14-17], respira-
tory diseases [10], coronary diseases [18] and teenage
pregnancy [19]. Social capital may play an important role
in self-rated health (SRH) [20-24] as SRH is highly cor-
related with objective health measures [25,26]. Multilevel
studies have shown an association between contextual
social capital and SRH [27,28], although there is some
inconsistency in the measurement of social capital. The
studies reviewed by Engstöm et al. [28] reported that
lack of contextual social capital (civic trust; politicaltrust; civic participation; and/or political participation),
was related to poor SRH in adults and young adoles-
cents. Eriksson et al. [29], who investigated the associa-
tions between collective social capital and SRH in men
and women from Sweden, showed that women living in
very high social capital neighbourhoods were more likely
to rate their health as good or fair compared to women
living in neighbourhoods with very low social capital
[29]. Different aspects of the neighbourhood environ-
ment are associated with people's SRH [20,21,23,30-33].
Neighbourhood safety and political participation, dimen-
sions of neighbourhood social capital, are related to bet-
ter SRH in women [31]. Furthermore, women living in
states with low levels of women’s political participation
were more likely to rate their health as poor [32].
The social environment related to neighbourhoods is
particularly important for women's health [31,34,35],
and has also been considered as a determinant of health
during the gestational period [36,37]. Place of residence
[38], neighbourhood poverty and deprivation [39-42],
community participation [37] and neighbourhood crime
rates [43] accounted for different rates of preterm birth,
low birth weight, inappropriate weight gain [44], gesta-
tional hypertension [45] and miscarriage/perinatal death
[39]. Moreover, social capital was associated with health-
related behaviours during pregnancy [45] and the use of
prenatal care [46]. However, studies on the influence of
neighbourhood environment on pregnant and postpar-
tum women’s health, including those focusing on social
capital, concentrated on clinical outcomes of pregnancy
[37,44,47]. No study has explored the association be-
tween neighbourhood-level social capital and subjective
measures of health, such as self-rated health, in pregnant
women despite of its relevance to both maternal and
child health [28,48]. SRH has been used reliably in stud-
ies involving proximal causes of diseases in pregnant
women and up to one year postpartum [28,48-50].
Although environmental characteristics embedded in
the neighbourhood structure may be a potential deter-
minant of subjective measures of health, social support
and social networks, considered in this study as
individual-level social capital [2,3,51,52], have been cited
as risk factors for maternal well-being during pregnancy
and postpartum [53-55]. Some observational and inter-
ventional studies showed that social support is linked to
outcomes of pregnancy and health in the postpartum
period [56]. Social support has been associated with low
levels of stress after childbirth [57], and lack of social
support was associated with poor SRH in the postpar-
tum period [58,59]. Lack of social support and ongoing
physical and emotional problems were more important
for SRH than socio-demographic background [60].
Social support and social networks have been also asso-
ciated with reproductive outcomes. Inadequate social
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growth, especially among socially deprived women [61].
Changes in women’s SRH during and after pregnancy
are expected because of body changes, physical recovery,
adaptation to motherhood and adverse factors related to
the infant [60]. Existing medical conditions such as ges-
tational hypertension and gestational diabetes may get
worse during pregnancy. The most common adverse
condition during pregnancy is urinary tract infections
[62]. It causes more symptoms than other conditions
and may lead to maternal and neonatal morbidity and
mortality [63]. Diseases of the lower urinary tract occur-
ring during pregnancy lead to more symptoms than
other conditions. Pregnant women with the abovemen-
tioned diseases usually experience malaise, indisposition,
discomfort, polyuria and lower abdominal pain [64],
which may influences their SRH.
Despite the changes during pregnancy, SRH remained
'very good' or 'good' in the majority of pregnant women
during one year postpartum [49]. However, the factors
contributing to the consistency in SRH are unknown.
Among the factors suggested, individual social capital,
such as social networks that reflect the way women re-
ceive social support, is considered an important prox-
imal determinant of their health [65]. It has been argued
that different forms of individual social capital are pro-
tective resources that exert a buffering effect against life
stresses and can improve emotional well-being of
mothers [66], and therefore, may have a positive effect
on their SRH.
Despite the evidence showing a link between the place
where women live and their health during pregnancy,Figure 1 Conceptual model of the research. (a) Direct effect (b) Indirectthe effect of neighbourhood-level social capital on SRH
during pregnancy and for some time after childbirth is
unknown and needs investigation. A multilevel longitu-
dinal study was therefore conducted to gain a better
understanding of what affects SRH in women during
pregnancy and six months after delivery. It is important
to distinguish the independent effects of contextual
determinants (neighbourhood social capital) and individ-
ual determinants (social support and social networks) on
SRH levels during pregnancy and during the postpartum
period [49]. To address those research questions a theor-
etical framework encompassing a number of interlinked
neighbourhood and individual-level characteristics was
developed and employed in the present research
(Figure 1). The objective of the study was to investigate
the association of neighbourhood and individual social
capital with self-rated health in women between the first
trimester of pregnancy and six months postpartum.Methods
Study site
This was a population-based cohort multilevel study con-
ducted in two urban middle-sized cities in the State of Rio
de Janeiro, Brazil. The main study, of which this is part,
was designed to assess the relationship of social determi-
nants with undesirable pregnancy outcomes, use of
prenatal care [46], and child and mother’s health six
months after childbirth. The two cities were selected be-
cause they had the following features: 1. considerable
differences in proxy measures of social capital such as vio-
lence rates and per capita income: U$222 and U$101; 2.or mediator effect (c) Confounders.
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and birth rates between 130 and 170 births per 100,000
inhabitants [67,68]; and 3. coverage of antenatal care was
above 90% in both cities and the provision of antenatal
care was concentrated in few health care units facilitating
recruitment of a representative sample of pregnant women
in both cities.Settings
The participants were women who sought antenatal care
at the public health care units administered by the
National Health Care System ("Sistema Unico de Saude
- SUS"). They were a representative sample of 95% of the
women who were pregnant during the study period in
both cities. In general, the use of prenatal care is almost
universal in Brazil. Only 1.3% of live births did not bene-
fit from prenatal care in Brazil from 1996 to 2006 [69].
Prenatal care commenced in the first trimester of preg-
nancy in 85.5% of pregnant women in the Southeast re-
gion of Brazil, where the study was conducted [69].
Approximately 15.0% of women were not included in
the study because they did not seek antenatal care until
after the first trimester. The prevalence of caesarean sec-
tion in Brazil was 52.2% in 2010 [69], ranging from
58.2% (Southeast Region) to 41.7% (North Region) [68].
Caesarean section rates differ significantly between the
private health sector (82%) and the public health sector
(37%) [70,71]. The public sector deals with 75% of all
deliveries in Brazil. In 2008, 3,861 women gave birth
within the public health care system in City 1 of this study
(1,603 – vaginal; 2,258 – caesarean) and 2,347 in City 2
(1,258 – vaginal; 1,087 – caesarean; 2 - not informed) [68].Test-retest study
Twenty interviewers were trained to conduct structured
and standardized interviews. Then, a pilot study to test
the understanding of questionnaires and a test-retest
study were performed. The test-retest study was con-
ducted to evaluate the reliability of the social capital
questionnaires. Forty pregnant women were recruited at
the same health care units of the main study. Intraclass
Correlation Coefficient and Cronbach’s α were used to
test reliability and internal consistency of the social sup-
port and social capital scales.
In the test-retest study, intraclass correlation coeffi-
cient of agreement findings for social capital question-
naire was 0.893 and ranged between 0.860 (emotional
support) and 0.907 (material support) for the social
support dimensions. Cronbach coefficient for social
capital was 0.706 and ranged from 0.706 (affectionate
support) to 0.863 (emotional support) for social support
dimensions.Sample size calculation
The sample size calculation considered 25 as the average
number of individuals per neighbourhood [72]. The
prevalence of 20% of poor SRH [48] in low social
capital areas and 5% in high social capital areas and
sample intra-cluster coefficient of 0.017 were used in
the calculation. The sample size was estimated to be
1125 pregnant women in 49 neighbourhoods with a
significance level of 5% and power of 90%. The sam-
ple size was increased by 60% to allow for non-accep-
tances, losses to follow-up and changes in SRH. Therefore,
1750 pregnant women in 55 neighbourhoods were invited
to participate.
Study participants
The participants were women in the first trimester of
pregnancy and living at their current address for at least
12 months and who did not change address between the
different waves of the study. These criteria were used be-
cause neighbourhood social capital and individual social
capital variables (social networks and social support)
tend to be stable after some months living in the same
place. First, the interviewers inspected the medical notes
and chose pregnant women according to the selection
criteria. All eligible pregnant women were invited to par-
ticipate. They were informed about the objectives of the
study. After obtaining their consent, the women were
interviewed. Women who had a miscarriage or an abor-
tion were excluded.
Primary data were collected through face-to-face indi-
vidual interviews between October 2008 and December
2009. The baseline was conducted at the antenatal care
units during the first trimester of pregnancy and the
follow-up at 6 months postpartum (±180 days) at
women’s houses.
Data regarding demographic and socioeconomic char-
acteristics, health-related behaviours and individual
social capital were collected in all interviews. Neighbour-
hood and individual social capital as well as individual
socioeconomic and demographic characteristics were
assessed at baseline. SRH was evaluated at baseline and
follow-up. Different strategies were established to reduce
the losses throughout follow-up.
Initially, 1750 pregnant women were invited to partici-
pate in the study. The acceptance rate was 96.2%. Of the
1684 women interviewed at baseline, 257 were excluded
from the analysis because they moved home during the
follow-up or were living in the current address for less
than 12 months (N = 186) or had miscarriages (N = 71).
The cumulative losses from baseline to follow-up were
19.9%, (335 women, including refusals). Missing data for
SRH were 119 and 66 at baseline and follow-up, respect-
ively. Of the 907 women with data on SRH, 222 were
separately analyzed. Therefore, 685 women from 34
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included 597 (87.2%) women with good SRH and 88
with poor SRH (12.8%). That allowed detection of a 20%
of difference in the prevalence of poor SRH between low
and high social capital areas. The flowchart of the sam-
ple is presented in Figure 2.Exposures
Neighbourhood social capital
Although there are no generally agreed-upon standard
criteria to measure neighbourhood social capital, fourFigure 2 Flowchart of the sample.dimensions comprising social trust, social control, neigh-
bourhood security and political efficacy have been con-
firmed by factorial analysis as relevant measures. Social
trust refers to people's perception of trust, connected-
ness and solidarity in their neighbourhood [73]. Informal
social control, defined as the willingness of neighbour-
hood residents to intervene in local problems, is an im-
portant mediator between neighbourhood structural
conditions and crime [73]. Political efficacy refers to
people’s perceptions of the political system and politi-
cians [74]. Finally, because less violent communities are
usually more equal and have more trust [75,76], the
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security as a component of social capital, a dimension
that has been used elsewhere [77]. To measure social
trust and social control two core sets of questions were
used from Sampson’s seminal paper on collective efficacy
[73] and from Stafford et al. [78]. Items relating to
political efficacy were from the American and British
Political Action Surveys [74]. Neighbourhood security
was assessed by items related to frequency of violent
occurrences in the neighbourhood [73]. The social cap-
ital questionnaire is presented as Additional file 1.
The questions used to measure neighbourhood social
capital were adapted from a study on adolescents in
Brazil, which demonstrated adequate internal consis-
tency for the 30 items of the scale (Cronbach’s alpha
> 0.70) [14,15]. The empowerment dimension was not
used because it loaded less than 0.30 in the factorial ana-
lysis in our sample [79]. Our questionnaire showed suffi-
cient reliability and validity. Cronbach α coefficient for all
scales was above 0.7 (a table of items and dimensions
comprising the social capital index is available from the
author). The neighbourhood social capital measure was
created as follows: negative items were reverse-coded so
that all items ranged from low to high social capital.
Weighted and unweighted analysis produced similar
results [15,16]. Since each subscale of the social capitalFigure 3 Distribution of the 34 neighbourhoods areas according to th
neighbourhood area: score from 37.05 to 42.59; Moderate social capi
capital neighbourhood area: score from 45.97 to 50.51.questionnaire had different numbers of items, the final
scores for each subscale were standardized from 0 to
100. In this way, the subscales were comparable and
could be added up to form the neighbourhood-level social
capital variable.
Items were chosen assuming they reflected the con-
cept of social capital as neighbourhood characteristics.
Therefore, questionnaire data on social capital were col-
lected at individual level and then aggregated at area
(neighbourhood) level according to address and residen-
tial zip code. The average number of respondents per
neighbourhood was 20.2 women. The participants were
grouped into 34 neighbourhood areas: 19 neighbour-
hoods in City 1 and 15 in City 2. The neighbourhoods
were then categorized into three equal groups according
to tertiles of the social capital score as follows: low (from
37.05 to 42.59), moderate (from 42.60 to 45.96), and
high (from 45.97 to 50.51) neighbourhood social capital
(Figure 3).
Individual social capital
Individual social capital was assessed by measuring so-
cial networks and social support. Social networks was
considered as the "web" of social relationships surround-
ing the individual as well as their characteristics, or
groups of people who have contact with, or with somee tertiles of social capital scores: Low social capital
tal neighbourhood area: score from 42.60 to 45.96; High social
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assess social networks consisted of 5 questions on the
person's relationships with family and friends, and their
participation in social groups. Social networks questions
are presented as Additional file 2.
Social support was considered as a system of formal
and informal relationships through which individuals re-
ceive emotional support, material or information to cope
with stressful emotional situations [81]. Social support
was evaluated using a questionnaire consisting of 19
items comprising five dimensions of functional social
support: material, affective, emotional, positive social
interaction, and information [82]. For each item, the
women indicated how often they experienced each type
of available support: never, rarely, sometimes, often or
always. The social support and social networks question-
naires have adequate psychometrics properties for the
Brazilian population [83,84].
Outcome
Self-rated health
The question used to measure SRH was: “Generally
speaking, would you say that your health is: 1- excel-
lent, 2- very good, 3- good, 4- fair, 5- poor”. This
five-point scale was categorized as “good” (excellent,
very good, good) and “poor” (fair, poor) SRH. The
categorization of SRH adopted in this study was pre-
viously used [50].
Participants were divided into two groups according to
the SRH at baseline and follow-up. Women who evalu-
ated their health as good at both periods composed the
Good SRH group, and Poor SRH group included women
who evaluated their general health as poor at baseline
and follow-up. Women who changed their SRH status
between baseline and follow-up were separately analyzed
because the main outcome of this study was consistent
SRH. Changes in SRH during and after pregnancy are
associated with many physical alterations and emotional
problems [50]. Physical symptoms during pregnancy and
shortly after delivery seem to be temporary for the ma-
jority of women. However, during the first months of
motherhood, childcare is usually associated with tired-
ness, sleeping problems and low back pain [50], which
are associated with poor SRH [60]. In this study, the
groups of interest were women that, despite the physical
and mental changes during pregnancy and postpartum
period, had a consistent SRH.
Covariates
The covariates were demographic and socioeconomic
characteristics, health-related behaviours and health-
reported diseases previous and during pregnancy. Demo-
graphic data were age, ethnicity and number of children
in family after pregnancy, which were grouped into threecategories. Age was categorized from 13 to 19, from 20
to 30, and 31 years old or more. Ethnicity, which was
based on self-perception of skin colour, was categorized
into White, Brown and Black; and number of children in
family after pregnancy into 1 child, 2 or 3, and 4 or more
children.
Socioeconomic characteristics were educational level,
occupational context, family income, family structure
and housing conditions. Educational level (from 0 to
8 years and 9 or more years of schooling), occupation
(no paid work - women with no paid work, housewives
or unemployed women; paid work – employed women
with paid work), and family income (from 0 to 1 min-
imal wage and more than 1 minimal wage), were dichot-
omized. Family structure was evaluated by marital status
and head of family; the family member responsible for
the financial support of the household. Marital status
was categorized as married living with partner, has a
partner but not living with him and single without part-
ner. Head of family was woman or husband/partner.
Housing conditions was assessed by water plumbing
supply (inside or outside the house), sewage (lack of
sewage and pit sewage and general drainage), and num-
ber of people per room (1, 2 and 3 or more).
Social class was assessed at individual-level and then
aggregated at neighbourhood-level. A standard classifi-
cation of social class used in Brazil was employed. It is
based on market power comprising a group of specific
indicators and level of education of the head of
household composed this variable. A set of points is
assigned to these indicators and a final score defines the
socioeconomic groups; A (highest), B, C, D, and E
(lowest). Those with the highest scores represented the
highest socioeconomic groups. In this study, the neigh-
bourhoods were categorized as low, moderate and high
socioeconomic status, based on the tertiles of the distri-
bution of subjects into class B [85].
Health related behaviours assessed before pregnancy
were smoking and alcohol consumption. In addition, the
Brazilian version of T-ACE questionnaire was used to
detect risky alcohol drinking before pregnancy. It is
based on 5 items concerning self-perception of drinking
habits. Two or more positive answers are indicative of
increased chance of risky-drinking [86]. Smoking habits
was assessed by the following question: “Did you smoke
before pregnancy?”.
Self-reported diseases during pregnancy investigated
were diabetes, hypertension and urinary infection.Ethical considerations
The study was approved by the Committee of Ethics and
Research of the National School of Public Health - ENSP/
FIOCRUZ (protocol CAAE nº 00779412.1.0000.52.40).
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Multilevel logistic regression was used to test the associ-
ation of neighbourhood and individual social capital with
consistent SRH adjusted for neighbourhood and individual-
level covariates. Consistency of SRH was a dichotom-
ous outcome and logistic regression based on the logit
function (logarithm of the odds) was performed with
the predictive quasi likelihood second-order approxi-
mation procedures.
The multilevel structure comprised 685 individuals
(level 1) grouped into 34 neighbourhoods (level 2). SPSS
(Statistical Package for Social Sciences, version 17.0) was
used in bivariate analyses. Continuous variables were
compared using the t test and ANOVA, while categorical
variables were analyzed using Chi-square test. Variables
that presented p ≤ 0.20 in bivariate analysis were consid-
ered for the multivariate multilevel analysis.
The MLwiN 2.24 (Centre for Multilevel Modelling,
University of Bristol, Bristol, UK) software was used for
multilevel data analysis at two levels and all results are
presented as Odds Ratios (ORs) with 95% Confidence
Intervals (95% CIs). Four models were tested. The first
model was composed by neighbourhood-level variables
at 2nd level – neighbourhood social capital and social
class. In the second model, individual social capital vari-
ables (social network and social support) were added.
The third model included individual demographic and
socioeconomic characteristics, and in the fourth model,
the commonest self-reported disease during pregnancy
(urinary infection) was added. Models 2, 3 and 4 were at
1st and 2nd level. Independent variables of each block
were adjusted for each other, and those that remained
significant at 5% (p ≤ 0.05) were retained in the analysis
for adjustment in the next model to reduce discrepancy
between the data and the model and reach an economic
model with relatively few parameters [87]. The inter-
action term composed by neighbourhood social capital
and individual social capital was added in the Model 1
to test a possible modifying effect of these variables on
the outcome.
Separate bivariate analysis was conducted of the 222
women because their SRH status changed between base-
line and six months after childbirth. Another reason for
not considering them in the multilevel analysis was the
low variability of SRH across the neighbourhoods (area
level variable) when SRH was analyzed in four categor-
ies. The variance of SRH among neighbourhoods was
tested through multinomial multilevel analysis and did
not reach statistical significance. A pairwise analysis was
performed between groups: Good SRH at baseline and
follow-up; Poor SRH at baseline and follow-up; Poor
SRH at baseline and Good at follow-up, Good SRH at
baseline and Poor at follow-up. They were compared
regarding socio-demographic characteristics, health-related behaviours and self-reported diseases, as well as
individual social capital (social network domains and so-
cial support dimensions). Continuous variables were
compared using the t test, while categorical variables
were analyzed using Chi-square test.
Results
The comparisons of demographic, socioeconomic and
housing conditions characteristics between SRH groups
are presented in Table 1. The study women were pre-
dominantly head of family (66.2%), without paid work
(59.4%) and living in adequate housing conditions. Of
the sample, 41.3% had schooling for more than 9 years,
85.7% had a family income more than 1 minimal wage
and 70.8% were married. Most participants have 2 or 3
children, were Brown ethnicity and aged between 20 and
30 years (Table 1). Regarding socioeconomic covariates,
the proportion of women who reported as head of fam-
ily, living in poor housing conditions and with low
schooling were statistically higher in the Poor SRH
group (p ≤ 0.01). Bivariate analysis also showed the asso-
ciation between number of children in family after
pregnancy and Brown and Black ethnicity with poor
SRH (p ≤ 0.01).
The comparison of health-related behaviours and self-
reported diseases between SRH groups is presented in
Table 2. Overall, the participants in both SRH groups
reported that they consumed lower levels of alcohol and
smoked less than before pregnancy. Whereas the preva-
lence of diabetes and hypertension before pregnancy was
low (1.2% and 6.7%, respectively), urinary infection dur-
ing pregnancy was common (45.5%). Self-reported dis-
eases were higher in women with poor SRH (p ≤ 0.001).
There were statistically significant differences of indi-
vidual social capital variables between the SRH groups.
The mean scores of all social support dimensions were
significantly higher in the Good SRH group compared to
the Poor SRH group (p < 0.001). Women with poor SRH
had less friendship social networks than those with good
SRH. There was a borderline association between family
social networks and Good SRH group (p = 0.063).
Women in the Good SRH group reported significantly
more participation in associations or social groups
(p ≤ 0.05) (Table 3).
In the multivariate analysis four statistical models were
developed to test the association of neighbourhood and
individual social capital with SRH adjusted for covariates
(Table 4). In Model 1, neighbourhood social capital and
social class were adjusted for each other. Low neigh-
bourhood social capital was statistically associated with
poor SRH [OR 1.94 (95% CI: 1.02-3.88)]. Model 2 included
individual social capital variables. Low neighbourhood so-
cial capital remained statistically associated with poor
SRH [OR 2.10 (95% CI: 1.05-4.24)]. In addition, both
Table 1 Socioeconomic and demographic characteristics in the self-rated health groups, State of Rio de Janeiro, Brazil,
2008-2009
N = 685 Total
(%)
Good SRH Baseline and Follow-up
N = 597 (%)
Poor SRH Baseline and Follow-up
N = 88 (%)
Head of family Woman 66.2 65.3 71.4
Husband or partner 33.8 34.7 28.6
Occupational context No paid work 59.4 57.6 64.8
Paid work 40.6 42.4 35.2
People per room* 1 37.1 38.6 22.3
2 34.9 34.9 44.4
3 or more 28.0 26.5 33.3
Water supply*** Water plumbing supply inside
house
81.8 84.1 69.3
Water plumbing supply outside
house
18.2 15.9 30.7
Sewage in your house Lack of sewage or pit sewage 42.0 40.0 50.0
General drainage 58.0 60.0 50.0
Schooling*** 0-8 years 56.7 53.8 77.3
9 or more years 43.3 46.2 22.7
Family income a 0-1 Minimal wage 14.3 13.6 20.5
More than 1 Minimal wage 85.7 86.4 79.5
Marital status Married, living with partner 70.8 69.5 76.1
Has a partner, not living with him 23.4 24.6 19.3
Single without partner 5.8 5.9 4.6
Number of children in 1 child 36.3 40.5 15.9
family after pregnancy
***
2-3 children 45.7 44.9 53.4
4 or more children 18.1 14.6 30.7
Ethnicity** White 33.8 36.2 20.5
Brown 42.5 41.4 47.7
Black 23.7 22.4 31.8
Age 13 – 19 21.1 22.1 18.2
20 – 30 57.8 57.8 52.3
31+ 21.1 20.1 29.5
** p ≤ .01, *** p ≤ .001.
p value refers to Chi-Square test.
a1 Brazilian Minimal Wage (BMW) = US$ 178 in 2008.
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http://www.biomedcentral.com/1471-2393/13/1individual social capital variables, social support (positive
social interaction) [OR 0.78 (95% CI: 0.73-0.90)] and social
networks (one or more friends) [OR 0.51 (95% CI: 0.32-
0.80)] were inversely associated with poor SRH. In Model
3, neighbourhood-level variables were adjusted for individ-
ual socioeconomic and demographic covariates. Low
neighbourhood social capital did not remain significantly
associated with SRH. Apart from that, the statistical
association between low social support and low social net-
works with poor SRH persisted. High social support was
associated with 19% lower odds of poor SRH [OR 0.81
(95% CI: 0.73-0.90)] and social networks was associated
with 40% lower odds of poor SRH [OR 0.60 (95% CI: 0.35-
0.98)]. Of the socio-demographic covariates, only familyincome and age were not statistically associated with poor
SRH.
In the final adjusted model (Model 4), neighbourhood-
level variables were adjusted for all individual variables,
including self-reported urinary infection. Neighbourhood-
level variables were not associated with SRH and the associ-
ation between low social support and low social networks
with poor SRH persisted in this final model. Women with
higher levels of positive social interaction and those with
one or more friends had 18% [OR 0.82 (95% CI: 0.73-0.90)]
and 39% [OR 0.61 (95% CI: 0.37-0.99)] lower chances of
reporting poor SRH. Among socio-demographic variables,
water supply outside the house [OR 1.85 (95% CI: 1.05-
3.28)] and low schooling [OR 2.06 (95% CI: 1.15-3.71)] were
Table 2 Health-related behaviours and self-reported diseases in the self-rated health groups, State of Rio de Janeiro,
Brazil, 2008-2009
N = 685 Total (%) Good SRH Baseline and Follow-up
N = 597 (%)
Poor SRH Baseline and Follow-up
N = 88 (%)
Health-related
behaviours
Alcohol consumption
Do not drink alcohol 92.8 93.3 89.8
No risk of alcoholism 5.3 4.7 6.8
Risk of alcoholism 1.9 2.0 3.4
Smoking before pregnancy
No 82.5 82.9 79.5
Yes 17.5 17.1 20.5
Self-reported diseases Diabetes***
No 98.8 99.3 94.3
Yes 1.2 0.7 5.7
Hypertension***
No 93.3 95.0 81.6
Yes 6.7 5.0 18.4
Urinary Infection***
No 54.5 59.1 42.0
Yes 45.5 40.9 58.0
*** p ≤ .001.
p value refers to Chi-Square test.
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http://www.biomedcentral.com/1471-2393/13/1also associated with poor SRH. Women from Black and
Brown ethnicity were 2.11 and 2.02 times more likely to re-
port poor SRH compared to White women. Women with 2
or 3 children and those with 4 or more children were 3.23
and 3.39 times more likely to report poor SRH compared
to those with no or one other child. Women reporting
urinary infection had a higher likelihood of reporting poor
SRH [OR 2.11 (95% CI: 1.28-3.49)].
In additional analysis that included the 222 women who
changed SRH status, individual social capital was the major
differential characteristic among the four groups. The
mean score of affectionate and emotional supports (dimen-
sions of social support) was higher among women with
good SRH, and reduced significantly among those who
changed from good SRH to poor SRH. Conversely, women
who had poor SRH at baseline and changed to good SRH
showed higher social support than those who remained
with poor SRH at both assessments. In addition, in com-
parison to those with good SRH at baseline and poor SRH
at follow-up, those with good SRH on both occasions had
more relatives. However, no statistical differences were
found concerning individual social capital between groups
who changed their SRH status from good to poor, or from
poor to good SRH. Data are presented in Additional file 3.
The interaction term, composed of neighbourhood so-
cial capital and individual social capital, was not statisti-
cally significant when added to the Model 1, and was
therefore removed.Discussion
Despite the claim that neighbourhood social capital may
be a contextual influence on the health of residents [88],
and that there was a stronger associations between con-
textual social capital and health in women compared to
men [89,90], this study found that neighbourhood
social capital was more weakly associated with women’s
SRH during pregnancy and up to 6 months after
delivery than individual social capital and other socio-
demographic characteristics. After adjustment for individ-
ual variables, no association was found between neigh-
bourhood social capital and SRH. Therefore, findings of
the present study do not support the hypothesis that
neighbourhood social capital was related to degree of SRH
during pregnancy and up to six months after childbirth.
Even though there is evidence of a moderate associ-
ation between neighbourhood environment and health
[10], some studies did not find an association between
neighbourhood social capital and SRH [28,90]. Others
found a substantial reduction in the association after
adjusting for individual variables [31,91]. Findings from
the Stockholm Public Health Cohort study revealed no
or moderate associations between contextual social cap-
ital and SRH [28]; the presence or absence of such an as-
sociation depended on how individual social capital was
statistically analyzed. Similarly, the Caerphilly Health
and Social Needs Survey found that the association
between neighbourhood deprivation and SRH was
Table 3 Individual social capital scores (social support dimensions and social networks) in the self-rated health groups,
State of Rio de Janeiro, Brazil, 2008-2009
N = 685 Total Good SRH Baseline and Follow-up
N = 597
Poor SRH Baseline and Follow-up
N = 88
Social Support dimensions,
M (SD)a
Affectionate support*** 93.2
(13.6)
94.1 (12.6) 87.2 (17.9)
Emotional support*** 62.3
(20.1)
63.6 (18.9) 53.1 (25.4)
Information support** 62.8
(19.3)
63.8 (18.3) 56.1 (23.7)
Positive social interaction*** 66.0
(19.0)
67.4 (17.4) 56.6 (23.6)
Material support** 61.7
(20.0)
62.5 (19.6) 56.7 (22.5)
Social network, (%)b Relatives
No relatives 18.4 16.1 24.1
1 relative or more 81.6 83.9 75.9
Friends***
No friends 40.8 36.6 55.2
1 friend or more 59.2 63.4 44.8
Member of any association or
group*
No 70.7 68.0 78.4
Yes 29.3 32.0 21.6
* p ≤ .05, ** p ≤ .01,*** p ≤ .001.
a Mann–Whitney test.
b Chi-Square test.
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socioeconomic status. In addition, the association was
attenuated by perceptions of the neighbourhood and by
housing problems [31]. In a study of 30 districts of
Saskatchewan, Canada, the political and civic participa-
tion, proxies measures of social capital, were not related
to SRH [92].
Our findings differ from other similar studies in Brazil
that found an association between neighbourhood char-
acteristics and SRH. In a cohort study involving public
university workers, neighbourhood characteristics were
associated with SRH after controlling for individual fac-
tors such as age, ethnicity, income, education, social
class, home, and health conditions [24,93]. However, a
large proportion of SRH variability was at the individual
level and only 4% was explained by neighbourhood char-
acteristics, which was reduced to 1% when individual
variables were included in the model. Cremonese et al.
[94] also reported that SRH depends more on individual
characteristics than the socio-demographic context of
neighbourhoods. According to Borges et al. [22], social
capital may play an important role on SRH although the
pattern of association differs according to the specific
dimensions of social capital employed. They showed that
social trust and civic participation as well as bridging so-
cial capital and social support remained associated withSRH in a group of adolescents after adjustment for other
social capital indicators and confounders.
A positive association between social capital and SRH
has been frequently reported [20,21,23,32,33]. In most
studies, cross-sectional and ecological study designs were
employed and demographic characteristics of the samples
varied considerably. Variations involved demographic
groups - adolescents, adults, elderly and pregnant women,
and differences related to the levels of analysis - nations,
states/regions, cities, neighbourhoods, and local institu-
tions [33]. In addition, the interpretation of evidence is
affected by the heterogeneous ways in which social capital
was conceived and measured. Most studies used different
composite indexes to characterize contextual social in-
equalities such as Index of Relative Socioeconomic Disad-
vantage (IRSD), neighbourhood socioeconomic status,
Human Development Index (HDI), census-based compo-
site indexes and Gini Index. Moreover, neighbourhood
environment has been measured using the number and
quality of local services and amenities [10], or by subjec-
tive evaluations obtained directly from local residents about
their concerns and perceptions of the neighbourhood
(about people and place), such as proxy measures
or dimensions of neighbourhood social capital - social
control, social trust, norms of reciprocity, feelings of
safety (neighbourhood security), political efficacy and
Table 4 Adjusted odds ratio (OR) for poor self-rated health by the neighbourhood-level variables, individual social
capital, socioeconomic and demographic variables and self-reported disease, State of Rio de Janeiro, Brazil, 2008-2009
N = 685 Model 1a OR (95% CI) Model 2b OR (95% CI) Model 3c OR (95% CI) Model 4d OR (95% CI)
Neighbourhood-level variables
Neighbourhood Social Capital
High social capital (3rd tertil) 1 1 1 1
Moderate social capital (2nd tertil) 1.35 (0.74, 2.49) 1.42 (0.76, 2.65) 1.48 (0.74, 3.00) 1.47 (0.73, 3.01)
Low social capital (1st tertil) 1.94 (1.02, 3.88)* 2.10 (1.05, 4.24)** 1.97 (0.89, 4.39) 1.90 (0.85, 4.27)
Social class
High% Social Class B 1 1 1 1
Moderate% Social Class B 0.71 (0.38, 1.34) 0.59 (0.31, 1.15) 0.62 (0.30, 1.32) 0.68 (0.32, 1.44)
Low% Social Class B 1.36 (0.76, 2.43) 1.16 (0.64, 2.11) 1.23 (0.62, 2.47) 1.39 (0.69, 2.84)
Individual-level variables
Individual Social Capital
Social support (per 10 units) 0.78 (0.73, 0.90)** 0.81(0.73, 0.90)*** 0.82 (0.73, 0.90)***
Social network
No friends 1 1 1
1 or more friends 0.51 (0.32, 0.80)** 0.60 (0.35, 0.98)* 0.61 (0.37, 0.99)*
Sociodemographic
Water plumbing supply
Inside the house 1 1
Outside the house 1.79 (1.02, 3.17)* 1.85 (1.05, 3.28)*
Family income
≥ 2 Minimal wages 1 _
< 1 Minimal wage 1.12 (0.60, 2.14) _
Number of children in family after pregnancy
0-1 child 1 1
2 or 3 children 3.17 (1.54, 6.55)** 3.23 (1.66, 6.31)***
4 or more 3.15 (1.31, 7.57)** 3.39 (1.57, 7.31)***
Schooling
≥ 9 years of schooling 1 1
0 to 8 years of schooling 2.01 (1.13, 3.61)** 2.06 (1.15, 3.71)**
Ethnicity
White 1 1
Brown 1.95 (1.03, 3.70)* 2.02 (1.07, 3.85)**
Black 2.23 (1.12, 4.44)** 2.11 (1.19, 4.75)**
Age in years
13-19 1 _
20-30 0.84 (0.40, 1.77) _
31+ 1.07 (0.46, 2.50) _
Self-reported disease
Urinary infection 2.11 (1.28, 3.49)**
*p ≤ 0.05. **p ≤ 0.01. ***p ≤ 0.001.
a Contextual variables were adjusted for each other.
b Contextual variables were adjusted for individual social capital (social networks and social support).
c Contextual variables were adjusted for socioeconomic and demographic variables.
d Contextual variables were adjusted for self-reported disease.
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http://www.biomedcentral.com/1471-2393/13/1empowerment [15,16,44]. Therefore, valid comparisons
between our findings and those from previous studies are
difficult.
Although there was no association between neighbour-
hood social capital and poor SRH in the present study,
there was a positive association between social support
and social network and SRH. Therefore, the latter hy-
pothesis was confirmed. The lower the social support
and social networks, the higher the likelihood of main-
taining poor SRH during pregnancy and 6 months post-
partum. That finding accords with previous findings
[56,60,95].
The period between pregnancy and 6 months after
childbirth is a unique one in most women’s life. Individ-
ual social capital appears to be important for women, es-
pecially during pregnancy and after delivery. The lack of
social support constitutes an important risk factor for
maternal well-being during pregnancy [53]. Having low
social support during pregnancy may reflect insufficient
emotional support from the partner, family and/or
friends that increase maternal stress, anxiety and depres-
sion, which in turn are related to well-being and SRH of
pregnant women [50]. Psychosocial factors are also con-
sidered risk factors for undesirable pregnancy outcomes
such as low birth weight, prematurity and intrauterine
growth retardation [96,97]. Dissatisfaction with partner’s
support increased the risk of poor SRH [48] and insuffi-
cient social support increased the risk of poor SRH in
multiparas [60]. In the postpartum period, the lack of
social support was the most consistent predictor of poor
health outcomes [58]. In addition, social networks influ-
enced health behaviours and lifestyle habits during preg-
nancy, including dietary habits and smoking [28,54,55,98].
Even though smoking during pregnancy was not assessed
in the present study, previous studies showed that current
smoking did not affect the association between social
capital and SRH [31].
The strong influence of social support and social net-
works on women’s health [31,35] may be due to effective
psychosocial resources, particularly social stability and
social participation, that provide emotional and instru-
mental support [66]. During pregnancy and the months
thereafter, the association between individual social cap-
ital and women’s SRH can be explained by the quality of
personal and social resources [99]. As personal resources
can be very limited compared to those from social ties,
especially during pregnancy, social resources are neces-
sary and should be accessible through strong social con-
nections, which represents a sense of attachment or
sharing one’s sentiments [99]. Moreover, high social par-
ticipation was associated with lower odds of poor SRH
in women after controlling confounders [100], probably
because women have more ties with their neighbours
than do men [101,102] and are more able to create andmaintain local social networks that connect families and
communities [103]. They are more likely to spend more
time in the neighbourhood where they live, carrying out
domestic tasks, going to supermarkets or grocery shops
nearby or taking care of children and their elderly rela-
tives [31], as well as participating in local volunteer work
and/or religious groups [104].
Neighbourhood social capital may be affected by
aspects of individual social capital that are associated
with health [28]. Strong ties, such as social support and
social networks, seem to mediate the association between
neighbourhood social capital and consistent SRH [26].
However, in this study the interaction term was not
statistically significant, suggesting that for pregnant
women, the combined effect of neighbourhood social
capital and individual social capital was not associated
with poor SRH. Moreover, neighbourhood social capital
was less important for those with consistent SRH during
pregnancy and six months postpartum than individual
social capital.
Women whose SRH status changed during the period
of the study were not included in the multilevel analysis.
By excluding them from the analysis, the study popula-
tion may have been conditioned based on an effect of
the exposure. However, the possibility of a ‘collider-
stratification bias’ [105], a form of selection bias, was
rejected by running a model without using postpartum
SRH alone as the outcome and including all women re-
gardless of SRH during pregnancy (data not shown). The
results were very similar, suggesting that selection bias
did not occur.
Additional analysis showed that individual social cap-
ital differed between groups whose SRH status changed.
In addition, the possible influence of individual social
capital in women not changing from good to poor levels
of SRH over a period of great stress and transition was
not confirmed. Conversely, individual social capital was
associated with consistent SRH. The findings indicate
that it is unlikely that including women who changed
their SRH status over time in the overall analysis would
affect the results. The influence of individual and neigh-
bourhood social capital on SRH in women whose
pregnancies were aborted or miscarried should be con-
sidered in future studies.
The findings of this study have several important
implications, but are not without limitations. Recruiting
pregnant women from public antenatal care units might
affect the generalizability of our findings resulting in a
homogeneous sample concerning some socioeconomic
characteristics. This may explain the lack of association
between social class and SRH. The number of women
per neighbourhood was slightly below the ideal and
might have affected the power of the study [72]. Our
study is limited to pregnant and postpartum women,
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in the present study, our findings must be viewed with
caution and must not be generalized.
A point to be taken into account when considering
our findings is that urinary infection was prevalent in
our sample (45.5%), and was statistically higher in
women with poor SRH. The prevalence of urinary
infection was slightly higher than in other studies
[62,106]. The presence of urinary infection was based on
self-reports and subject to misreporting. The reported
associations in the final model did not change signifi-
cantly when the variable urinary infection was removed.
Future studies should consider collecting data about
complications such as ‘morning sickness’ in early preg-
nancy or backache, perineal problems during pregnancy
and postpartum, and complications of caesarean
section postnatally, to validate subjective measures of
health.
Positive features of the study were the use of social
support and social networks questionnaires with ade-
quate psychometric properties for the Brazilian popula-
tion. The neighbourhood social capital questionnaire
had been used in Brazilian populations and had good re-
liability. The data collection was standardized and per-
formed by trained interviewers reducing information
bias. In addition, the response rate was high and losses
to follow-up were low.
There are some points related to the social capital as-
sessment that should to be considered in future studies.
One is the measure per si. There is no consensus on
how to measure social capital. Contextual social features
have been routinely assessed using aggregated measures
and indexes, like percentage of poverty or median of in-
come, mainly those available in census databases [10]. In
this study, neighbourhood social capital was assessed in-
dividually and then aggregated at area level. However,
the characterization of places and neighbourhoods by
interviewers was not done. Social epidemiologists need
to assess specific characteristics of places and neighbour-
hoods through primary data collection (compositional
characteristics), paying attention to resources embedded
in social networks [26].
The present study enhances knowledge on social capital
and health in several ways. Our findings indicate a relation-
ship between individual social capital and SRH. In addition,
multilevel analysis is an adequate statistical approach to
evaluate simultaneously the role of neighbourhood-level
and individual factors on health. Above all, more attention
was given to low socioeconomic status women, where un-
desirable pregnancy outcomes rates remain relatively high
in other low and middle income countries. Knowledge
about how proximal and distal social determinants affect
women’s health during pregnancy and the initial period of
motherhood has important policy implications on thehealth and social areas. The identification on what level of
social capital was more important to women´s health is
relevant in developing interventions. Although social in-
equalities are viewed as a broad and unspecific deter-
minants of health, our findings suggest that there are
specific social risk factors during and after pregnancy that
should be taken into account to improve both maternal
and child health.Conclusions
Low individual social capital during pregnancy, such as
social support and social networks, independently influ-
enced women who had consistently poor SRH whereas
neighbourhood social capital did not affect their SRH
during pregnancy and the postpartum period. From
pregnancy and up to six months after delivery the effect
of individual social capital better explained consistent
SRH in women than did neighbourhood social capital.Additional files
Additional file 1: Social capital questionnaire.
Additional file 2 Social networks questionnaire.
Additional file 3: Socioeconomic and demographic characteristics,
health-related behaviours, and individual social capital scores in all
groups of SRH.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
GL was involved in design of the study, acquisition of data, analysis and
interpretation of the data, interpretation of the results and drafted the
manuscript. M do CL helped design the study, interpreted the data and
reviewed the manuscript. AS was involved in interpretation of the data and
revising the manuscript. MV was involved in the conception and design of
the study, developed the statistical framework for data analysis, and helped
to draft the manuscript. All authors read and approved the final manuscript.
Acknowledgements
Funding was provided by CNPq and FAPERJ (Grant E-26/101.495/2010). We
are grateful to all participants who completed the questionnaires.
Author details
1National School of Public Health, Oswaldo Cruz Foundation/FIOCRUZ, Rio
de Janeiro, Brazil. 2Department of Epidemiology and Public Health, University
College London, London, UK. 3Institute of Studies in Public Health, Federal
University of Rio de Janeiro, Rio de Janeiro, Brazil.
Received: 9 July 2012 Accepted: 11 January 2013
Published: 16 January 2013
References
1. Lochner K, Kawachi I, Kennedy B: Social capital: a guide to its
measurement. Health Place 1999, 5:259–270.
2. Kawachi I, Subramanian SV, Kim D: Social Capital and Health: A decade of
progress and beyond. In Social Capital and Health. Edited by Kawachi I,
Subramanian S, Kim D. New York: Springer; 2008:1–28.
3. Putnam R: Making democracy work: civic traditions in Modern Italy. Princeton
University Press; 1993.
Lamarca et al. BMC Pregnancy and Childbirth 2013, 13:1 Page 15 of 17
http://www.biomedcentral.com/1471-2393/13/14. CNDSS-Comissão Nacional sobre Determinantes Sociais da Saúde: As causas
sociais das iniquidades em saúde no Brasil. Rio de Janeiro: FIOCRUZ; 2008.
5. Nazzari RK: Juventude Brasileira: Capital Social, Cultura e Socialização Política.
Brasil, Cascavel: Edunioeste; 2006.
6. Nazzari RK, Capital Social, Cultura e Socialização Política: A Juventude
Brasileira. In Capital Social: teoria e prática. Edited by Baquero M,
Cremonese D. UNIJUÍ; 2006.
7. Vial EA, Junges JR, Olinto MTA, Machado PS, Pattussi MP: Violência urbana
e capital social em uma cidade no Sul do Brasil: um estudo quantitativo
e qualitativo. Rev Panam Salud Publica 2010, 28:289–297.
8. Santos JV Td: Violências e dilemas do controle social nas sociedades da
“modernidade tardia”. São Paulo Perspec 2004, 18:3–12.
9. Ziersch AM, Baum FE, Macdougall C, Putland C: Neighbourhood life and
social capital: the implications for health. Soc Sci Med 2005, 60:71–86.
10. Kawachi I, Berkman L: Neighborhoods and Health. Oxford University Press; 2003.
11. Runyan DK, Hunter WM, Socolar RR, Amaya-Jackson L, English D, Landsverk J,
Dubowitz H, Browne DH, Bangdiwala SI, Mathew RM: Children who prosper in
unfavorable environments: the relationship to social capital. Pediatrics 1998,
101:12–18.
12. Lochner KA, Kawachi I, Brennan RT, Buka SL: Social capital and
neighborhood mortality rates in Chicago. Soc Sci Med 2003, 56:1797–1805.
13. Skarabski A, Kopp M, Kawachi I: Social capital in a changing society: cross
sectional associations with middle aged female and male mortality rates.
J Epidemiol Community Health 2003, 57:114–119.
14. Pattussi MP, Marcenes W, Croucher R, Sheiham A: Social deprivation,
income inequality, social cohesion and dental caries in Brazilian school
children. Soc Sci Med 2001, 53:915–925.
15. Pattussi MP: Neighbourhood social capital and oral health in adolescents
[PhD Thesis]. London: Department of Epidemiology and
Public Health, University College London; 2004.
16. Pattussi MP, Hardy R, Sheiham A: Neighborhood social capital and dental
injuries in Brazilian adolescents. Am J Public Health 2006, 96:1462–1468.
17. Moysés SJ, Moysés ST, McCarthy M, Sheiham A: Intra-urban differentials in
child dental trauma in relation to healthy cities policies in Curitiba.
Brazil. Health Place 2006, 12:48–64.
18. Kawachi I, Kennedy BP, Lochner KA, Prothrow SD: Social capital, income
inequality, and mortality. Am J Public Health 1997, 87:1491–1498.
19. Gold R, Kennedy BP, Connell F, Kawachi I: Teen births, income inequality,
and social capital: developing an understanding of the causal pathway.
Health Place 2002, 8:77–83.
20. Subramanian SV, Kawachi I, Kennedy BP: Does the state you live make a
difference? Multilevel analysis of self-rated health in the US.
Soc Sci Med 2001, 53:9–19.
21. Subramanian S, Kim D, Kawachi I: Social trust and self-rated health in US
communities: a multilevel analysis. J Urban Health 2002, 79:21–34.
22. Borges C, Campos A, Vargas A, Ferreira E, Kawachi I: Social capital and self-
rated health among adolescents in Brazil: an exploratory study.
BMC Res Notes 2010, 3:338.
23. Giordano G, Lindstrom M: The impact of changes in different aspects of
social capital and material conditions on self-rated health
over time: a longitudinal cohort study. Soc Sci Med 2010, 70:700–710.
24. Santos S: The influence of the characteristics of neighborhood context in
self-rated health [Doctoral Dissertation]. Rio de Janeiro, Brazil: Escola
Nacional de Saúde Pública/FIOCRUZ; 2008
[bvssp.icict.fiocruz.br/lildbi/docsonline/get.php?id = 1395].
25. Simon JG, De Boer JB, Joung IM, Bosma H, Mackenbach JP: How is your
health in general? A qualitative study on self-assessed health. Eur J Public
Health 2005, 15:200–208.
26. Verhaeghe PP, Tampubolon G: Individual social capital, neighbourhood
deprivation, and self-rated health in England. Soc Sci Med 2012,
75:349–357.
27. Snelgrove JW, Pikhart H, Stafford M: A Multilevel Analysis of Social
Capital and Self-Rated Health: Evidence from the British Household
Panel Survey. Soc Sci Med 2009, 68:1993–2001.
28. Engström K, Mattsson F, Järleborg A, Hallqvist J: Contextual social capital
as a risk factor for poor self-rated health: A multilevel analysis. Soc Sci
Med 2008, 66:2268–2280.
29. Eriksson M, Ng N, Weinehall L, Emmelin M: The importance of gender and
conceptualization for understanding the association between collective
social capital and health: a multilevel analysis from northern Sweden.
Soc Sci Med 2011, 73:264–273.30. Poortinga W, Dunstanb F, Foneb D: Neighbourhood deprivation and
self-rated health: The role of perceptions of the neighbourhood and of
housing problems. Health Place 2008, 14:562–575.
31. Kavanagh R, Bentley G, Turrell G, Broom D, Subramanian S: Does gender
modify associations between self-rated health and the social and
economic characteristics of local environments? J Epidemiol Community
Health 2006, 60:490–495.
32. Jun HJ, Subramanian S, Gortmaker S, Kawachi I: A multilevel analysis of
women’s status and self-rated health in the United States. J Am Med
Womens Assoc 2004, 59:172–180.
33. Kawachi I, Kennedy BP, Glass R: Social capital and self-rated health: A
contextual analysis. Am J Public Health 1999, 89:1187–1193.
34. Skrabski A, Kopp M, Kawachi I: Social capital in a changing society: cross
sectional associations with middle aged female and male mortality rates.
J Epidemiol Community Health 2003, 57:114–119.
35. Stafford M, Cummins S, Macintyre S, Ellaway A: Gender differences in the
associations between health and neighbourhood environment. Soc Sci
Med 2005, 60:1681–1692.
36. Dibben C, Sigala M, Macfarlane A: Area deprivation, individual factors and
low birth weight in England: is there evidence of an "area effect"?
J Epidemiol Community Health 2006, 60:1053–1059.
37. Kritsotakis G, Vassilaki M, Chatzi L, Georgiou V, Philalithis AE, Kogevinas
M, Koutis A: Maternal social capital and birth outcomes in the
mother-child cohort in Crete, Greece (Rhea study). Soc Sci Med 2011,
73:1653–1660.
38. Kramer M, Hogue C: Place matters: variation in the black/white very
preterm birth rate across U.S. metropolitan areas, 2002–2004.
Public Health Rep 2008, 123:576–585.
39. Agyemang C, Vrijkotte T, Droomers M, Van der Wal M, Bonsel G, Stronks K:
The effect of neighbourhood income and deprivation on pregnancy
outcomes in Amsterdam. The Netherlands. J Epidemiol Community Health
2009, 63:755–760.
40. DeFranco E, Lian M, Muglia L, Schootman M: Area-level poverty and
preterm birth risk: a population-based multilevel analysis. BMC Public
Health 2008, 15:316.
41. Nkansah-Amankra S, Dhawain A, Hussey JR, Luchok KJ: Maternal social
support and neighborhood income inequality as predictors of low birth
weight and preterm birth outcome disparities: analysis of South Carolina
Pregnancy Risk Assessment and Monitoring System survey, 2000–2003.
Matern Child Health J 2010, 14:774–785.
42. Timmermans S, Bonsel GJ, Steegers-Theunissen RP, Mackenbach JP,
Steyerberg EW, Raat H, Verbrugh HA, Tiemeier HW, Hofman A, Birnie E,
Looman CW, Jaddoe VW, Steegers EA: Individual accumulation of
heterogeneous risks explains perinatal inequalities within deprived
neighbourhoods. Eur J Epidemiol 2011, 26:165–180.
43. Messer L, Kaufman J, Dole N, Savitz D, Laraia B: Neighborhood crime,
deprivation, and preterm birth. Ann Epidemiol 2006, 16:455–462.
44. Laraia B, Messer L, Evenson K, Kaufman JS: Neighborhood factors
associated with physical activity and adequacy of weight gain during
pregnancy. J Urban Health 2007, 84:793–806.
45. Vinikoor-Imler LC, Gray SC, Edwards SE, Miranda ML: The effects of
exposure to particulate matter and neighbourhood deprivation on
gestational hypertension. Paediatr Perinat Epidemiol 2012, 26:91–100.
46. Leal Mdo C, Pereira AP, Lamarca Gde A, Vettore MV: The relationship
between social capital, social support and the adequate use of prenatal
care. Cad Saude Publica 2011, 27:S237–S253.
47. Kaufman JS, Alonso FT, Pino P: Multi-level modeling of social factors and
preterm delivery in Santiago de Chile. BMC Pregnancy
Childbirth 2008, 8:8–46.
48. Schytt E, Hildingsson I: Physical and emotional self-rated health among
Swedish women and men during pregnancy and the first year of
parenthood. Sex Reprod Healthc 2011, 2:57–64.
49. Schytt E, Lindmark G, Waldenström U: Physical symptoms after childbirth:
prevalence and associations with self-rated health. BJOG 2005,
112:210–217.
50. Schytt E, Waldenström U, Olsson P: Self-rated health – what does it
capture at 1 year after childbirth? Investigation of a survey
question employing thinkaloud interviews. Scand J Caring Sci 2009,
23:711–720.
51. Bourdieu P: The forms of social capital. In Readings in Economic Sociology.
Edited by Biggart NW. Oxford: Blackwell Publishers; 2002:280–291.
Lamarca et al. BMC Pregnancy and Childbirth 2013, 13:1 Page 16 of 17
http://www.biomedcentral.com/1471-2393/13/152. Van der Graag M, Webber M: Measurement of individual social capital:
Questions, Instruments, and Measuares. In Social Capital and Health.
Edited by Kawachi I, Subramanian S, Kim D. New York: Springer; 2008:29–50.
53. Elsenbruch S, Benson S, Rücke M, Rose M, Dudenhausen J, Pincus-
Knackstedt M, Klapp B, Arck P: Social support during pregnancy: effects
on maternal depressive symptoms, smoking and pregnancy outcome.
Hum Reprod 2007, 22:869–877.
54. Heaman M, Gupton A, Moffatt M: Prevalence and predictors of
inadequate prenatal care: a comparison of aboriginal and non-aboriginal
women in Manitoba. J Obstet Gynecol Canada 2005, 27:237–246.
55. Harley K, Eskenazi B: Time in the United States, social support and health
behaviors during pregnancy among women of Mexican descent. Soc Sci
Med 2006, 62:3048–3061.
56. Orr S: Social Support and Pregnancy Outcome: A Review of the
Literature. Clin Obst Gynecol 2004, 47:842–855.
57. Hung CH, Chung HH: The effects of postpartum stress and social
support on postpartum women’s health status. J Adv Nurs 2001,
36:676–684.
58. Haas JS, Jackson RA, Fuentes-Afflick E, Stewart AL, Dean ML, Brawarsky P,
Escobar GJ: Changes in the health status of women during and after
pregnancy. J Gen Intern Med 2005, 20:45–51.
59. Dejin-Karlsson E, Ostergren PO: Country of origin, social support and the
risk of small for gestational age birth. Scand J Public Health 2004,
32:442–449.
60. Schytt E, Waldenström U: Risk factors for poor self-rated health in women
at 2 months and 1 year after childbirth. J Womens Health 2007,
16:390–405.
61. Dejin-Karlsson E, Hanson BS, Östergren PO, Lindgren A, Sjöberg NO, Marsal
K: Association of a lack of psychosocial resources and the risk of giving
birth to small for gestational age infants: a stress hypothesis. BJOG 2000,
107:89–100.
62. Law H, Fiadjoe P: Urogynaecological problems in pregnancy. J Obstet
Gynaecol 2012, 32:109–112.
63. Vazquez J, Abalos E: Treatments for symptomatic urinary tract infections
during pregnancy. Cochrane Database Syst Rev 2011, 19:CD002256.
64. Heilberg I, Schor N: Diagnosis and clinical management of urinary tract
infection. Rev Assoc Med Bras 2003, 49:109–116.
65. Gregson S, Mushati P, Grusin H, Nhamo M, Schumacher C, Skovdal M,
Nyamukapa C, Campbell C: Social capital and women's reduced vulnerability
to HIV infection in rural Zimbabwe. Popul Dev Rev 2011, 37:333–359.
66. Glazier R, Elgar F, Goel V, Holzapfel S: Stress, social support, and emotional
distress in a community sample of pregnant women. J Psychosom Obstet
Gynaecol 2004, 25:247–255.
67. IBGE: Instituto Brasileiro de Geografia e Estatística; 2007. http://www.ibge.gov.
br/home/.
68. DATASUS: Banco de dados do Sistema Único de Saúde; 2007 [http://www2.
datasus.gov.br/DATASUS/index.php/].
69. Brasil. Ministério da Saúde: Pesquisa Nacional de Demografia e Saúde
da Criança e da Mulher – PNDS 2006: dimensões do processo
reprodutivo e da saúde da criança/Ministério da Saúde. Centro
Brasileiro de Análise e Planejamento. Ministério da Saúde; 2009.
70. Victora CG, Aquino EM, Do Carmo Leal M, Monteiro CA, Barros FC,
Szwarcwald CL: Maternal and child health in Brazil: progress and
challenges. Lancet 2011, 377(9780):1863–1876.
71. Meller FO, Schäfer AA: Fatores associados ao tipo de parto em mulheres
brasileiras: PNDS 2006. Cien Saude Colet 2011, 16:3829–3835.
72. Raudenbush SW, Sampson RJ: Ecometrics: Toward a science of
assessing ecological settings, with application to the systematic
social observation of neighborhoods. Soc Method 1999, 29:1–41.
73. Sampson R, Raudenbush S, Earls F: Neighborhoods and violent crime: a
multilevel study of collective efficacy. Science 1997, 15:918–924.
74. Muntaner C, Oates G, Lynch J: Social class and social cohesion: a content
validity analysis using a nonrecursive structural equation model. Ann N Y
Acad Sci 1999, 896:409–413.
75. Kawachi I, Kennedy B, Wilkinson R: Crime: social disorganization and
relative deprivation. Soc Sci Med 1999, 48:719–731.
76. Chandola T: The fear of crime and area differences in health. Health Place
2001, 7:105–116.
77. Kennedy BP, Kawachi I, Brainerd E: The role of social capital in the Russian
mortality crisis. World Dev 1998, 26:2029–2043.78. Stafford M, Bartley M, Sacker A, Marmot M, Wilkinson R, Boreham R, Thomas
R: Measuring the social environment: social cohesion and material
deprivation in English and Scottish neighbourhoods. Environment
Planning 2003, 35:1459–1475.
79. Hair J, Black WC, Babin BJ, Anderson RE, Tatham RL: Multivariate Data
Analysis. 6th edition. Upper Saddle River, NJ: Pearson Prentice Hall; 2006.
80. Berkman L, Syme S: Social networks, host resistance and mortality: a nine
year follow-up study of Alameda County residents. Am J Epidemiol 1979,
109:186–204.
81. Caplan G: Support Systems and Community Mental Health. Behavioral
Publications; 1974.
82. Sherbourne C, Stewart A: The MOS social support theory. Soc Sci Med
1991, 32:705–714.
83. Chor D, Griep R, Lopes C, Faerstein E: Medidas de rede e apoio social no
Estudo Pró-Saúde: pré-testes e estudo piloto. Cad Saude Publica 2001,
17:887–896.
84. Griep R, Chor D, Faerstein E, Lopes C: Apoio social: confiabilidade teste-
reteste de escala no Estudo Pró-Saúde. Cad Saude Publica 2003, 19:625–634.
85. ANEP - Associação Nacional de Empresas de Pesquisa: National Association
of Research Companies - Critério de Classificação Econômica Brasil.: Manual -
Anep; 1997.
86. Sokol R, Martier S, Ager J: The T-ACE questions: practical prenatal
detection of risk-drinking. Am J Obstet Gynecol 1989, 160:863–868.
87. Kleinbaum DG: Epidemilogic Research: principles and quantitative methods.
California: Lifetime Learning Publications; 1982:447–475.
88. Kawachi I: Social capital and health. In Handbook of Medical Sociology. 6th
edition. Edited by Bird C, Conrad P, Fremont A, Timmermans S. Tennessee:
Vanderbilt University Press; 2010:18–32.
89. Kim D, Kawachi I: A multilevel analysis of key forms of community- and
individual-level social capital as predictors of self-rated health in the
United States. J Urban Health 2006, 83:813–826.
90. Kim D, Kawachi I: USA state level social capital and health related quality
of life: multilevel evidence of main, mediating, and modifying effects.
Ann Epidemiol 2007, 17:258–269.
91. Poortinga W: Social capital: An individual or collective resource for
health. Soc Sci Med 2006, 62:292–302.
92. Veenstra G: Social capital and health: an individual level analysis. Soc Sci
Med 2000, 50:619–629.
93. Santos S, Chor D, Werneck G, Coutinho E: Associação entre fatores
contextuais e auto-avaliação de saúde: uma revisão sistemática de
estudos multinível. Cad Saude Publica 2007, 23:2533–2554.
94. Cremonese C, Backes V, Olinto M, Dias-da-Costa J, Pattussi M:
Neighborhood sociodemographic and environmental contexts and self-
rated health among Brazilian adults: a multilevel study. Cad Saude Publica
2010, 26:2368–2378.
95. Nuckolls K, Cassel J, Kaplan B: Psychosocial assets, life crisis, and the
prognosis of pregnancy. Am J Epidemiol 1972, 95:431–441.
96. Rondó P, Ferreira R, Nogueira F, Ribeiro M, Lobert H, Artes R: Maternal
psychological stress and distress as predictors of low birth weight,
prematurity and intrauterine growth retardation. Eur J Clin Nutr 2003,
57:266–272.
97. Badr L, Abdallah B, Mahmoud A: Precursors of preterm birth: comparison
of three ethnic groups in the middle East and the United States. J Obstet
Gynecol Neonatal Nurs 2005, 34:444–452.
98. Sheehan T: Stress and low birth weight: a structural modeling
approach using real life stressors. Soc Sci Med 1998, 47:1503–1512.
99. Lin N: Social Capital: A Theory of Social Structure and Action. 7th edition. New
York: Cambridge University Press; 2001.
100. Iwase T, Suzuki E, Fujiwara T, Takao S, Doi H, Kawachi I: Do bonding and
bridging social capital have differential effects on self-rated health? A
community based study in Japan. J Epidemiol Community Health 2012,
66:557–562.
101. Campbell K, Lee B: Sources of Personal Neighbor Networks: Social
Integration, Need, or Time? Soc Forces 1992, 70:1077–1100.
102. Moore G: Structural determinants of men’s and women’s personal
networks. Am Sociol Rev 1990, 55:726–735.
103. Warr D: Gender, class, and the art and craft of social capital. Sociological
Q 2006, 47:497–520.
104. Einolf CJ: Gender differences in the correlates of volunteering and
charitable giving. Nonprofit Voluntary Sector Q 2011, 40:1092–1112.
Lamarca et al. BMC Pregnancy and Childbirth 2013, 13:1 Page 17 of 17
http://www.biomedcentral.com/1471-2393/13/1105. Cole SR, Platt RW, Schisterman EF, Chu H, Westreich D, Richardson D, Poole
C: Illustrating bias due to conditioning on a collider. Int J Epidemiol 2010,
39:417–420.
106. Nascimento L: Perfil de gestantes atendidas nos períodos pré-natal e
perinatal: estudo comparativo entre os serviços público e privado em
Guaratinguetá, São Paulo. Rev Bras Saude Materno Infantil 2003, 3:187–194.
doi:10.1186/1471-2393-13-1
Cite this article as: Lamarca et al.: The association of neighbourhood
and individual social capital with consistent self-rated health: a
longitudinal study in Brazilian pregnant and postpartum women. BMC
Pregnancy and Childbirth 2013 13:1.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
